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CULTIVATED AND W ILD VARIETIES
OF THE
G R A S S E S  IN I O W A
Notes by R. P.[Speer.
Analyses by C. M . Wade and G. E . Patrick.
Blue grass and the clovers do w ell in Io w a ; but m any o f 
the cultivated grasses w hich are valued h igh ly  in moist c li­
mates, have not given satisfaction on account o f occasional se­
vere drouths and cold winters. A s we believed that some o f 
. the w ild western grasses m ight prove valuable under cultiva­
tion, the Iowa A gricultural E xperim ent Station collected the 
seeds o f m any native grasses in 1888, in Iowa, Minnesota, 
Dakota, Montana, Idaho and Colorado, w hich were planted in 
rows on our experim ent grounds in the spring o f 1889. W e 
planted seeds o f many o f the cultivated grasses also alongside 
o f them  at the same tim e in rows and broadcast, so that it 
would be easy to determine differences o f grow th and adapta­
tion to our soils and clim ate.
T h e  common names o f grasses w ill be g iven  after their bo­
tanical names. W e have concluded that it is best to g ive our 
notes on and the analyses o f some o f the best know n cu lti­
vated grasses first.
1 (.Phleum pratense) T im othy.
T h is  is the standard grass in Iowa for hay. W hen it is 
grow n alone, it does not produce satisfactory quantities o f  hay
1
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in dry seasons, and in w et and ordinary seasons it  is injured <» 
frequently by rust. It is m ost profitable when grow n w ith  
clover.
A n a l y s is .
Sam ple cut Ju ly  12th, after bloom. H eigh t 22-24 inches.
Moisture............. 53.25 per cent. Dry Matter........ 46.75 per cent.
100 PARTS CONTAIN.
O R IG IN A L D R Y
SA M PLE . M ATTER.
•8.36 7.18 •
Ether Extract (crude fat)......... ............................... 1.81 2.80
Nitrogen-free Extract (carbhydrates)....................... 24.25 51.87
Crude Fiber................................................................. 14.45 30.92
Crude Protein (N x 6.25).................................................. 3.38 7.2*
True Albuminoids—Albuminoid N x 6.25............. 2.97 6.36
2
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2 (.Arrhenatherum  Avenaceuni) T a ll  meadow oat grass.
T h is  is a hardy perennial grass, w hich stands our severest 
drouths and coldest winters well. It starts early in the spring 
and m akes rapid grow th. It ripens earlier than tim othy and 
is fairly p rod u ctive; therefore it is a good grass to sow w ith  
clover. It is most valuable for pasture, but m akes hay o f fair 
q uality  i f  it is not allowed to pass the blossom ing period before 
being cut. A s it  does not rust it is very promising.
A n a l y s is .
Sam ple cut June n t h ,  in early bloom. H eight 36-40 in.
Moisture............. 70.36 per cent. Dry Matter......... 29.64 per cent.
100 PA RT S CONT AIN .
O R IG IN A L
SA M PLE .
D R Y
M ATTER.
Crude Ash................... ............................................. 2.90 9.80
Ether Extract (crude fat)......................................... .56 1.90
Nitrogen-free Extract (carbhydrates)...................: 13.28 44.81
Crude Fiber.................  ............................................. 10.53 35.51
Crude Protein (N x 6.25)..........................  ............. 2.37 7.98
True Albuminoids—Albuminoid N x 6.25............. 1.93 6.51
3
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3 (Festuca elatior) Meadow fescue.
This grass is sufficiently hardy. It furnishes good pasture- 
and hay of good quality; but the yield is so small that it will! 
not pay to grow it in Iowa.
A n a l y s is .
Sample cut June 21st, in bloom. Height 30 inches.
Moisture............. 75.66 per cent. Dry Matter........ 24.34 per cent.
100 PARTS CONTAIN, ORIGINAL
SAMPLE.
DRY
MATTER.
Crude Ash................................................................... 2.85 11.70
Ether Extract (crude fat)............................ ............ .65 2.67
Nitrogen-free Extract (carbhydrates). ................. 9.73 40.00
Crude Fiber.........  .................................................... 7.85 32.24
Crude Protein (N x 6.25)............................................ 3.26 13.39
True Albuminoids—Albuminoid N x 6.25 .............. 2.26 9.27
4
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(Festuca eliator var. pratensis) analyzed as follows:
A n a l y s is .
Sample cut June 2ist. Just past bloom. Height 33 to 36 
inches.
Moisture.............73.94 per cent. Dry Matter........ 36.06 per cent.
100 PARTS CONTAIN.
ORIGINAL
s a m p l e .
DRY
MATTER.
2.72 10.43
Ether Extract (crude fat)......................................... .53 2.04
Nitrogen-free Extract (carbhydrates)..................... 10.91 41.87
•Crude Fiber........... ..................................................... 9.$6 35.54
•Crude Protein (N x 6.25).................... .......................... 2.64 10.12
True Albuminoids—Albuminoid N x 6.25.............. 2.13 8.16
5
Wade et al.: Cultivated and wild varieties of the grasses in Iowa
Published by Iowa State University Digital Repository, 1888
453
4 (JDactylis glomerata) Orchard grass.
W ill pay as a pasture grass when allowed to stand for a 
considerable number of years; but in short rotations of crops 
it will not prove profitable. It stands our winters w e ll; but 
its blades are injured and many of them die during severe 
drouths. I f  it is saved for hay, it should be cut not later 
than when in blossom, as it contains much indigestible woody 
fiber when ripe.
A n a l y s is .
Sample cut June 9th, just out of bloom. Height 24 to 30 
inches.
Moisture............. 70.07 per cent, Dry Matter........ 20.98 per cent.
100 PA RT S  CON T A IN . O R IG IN A L
SA M PLE .
D R Y
M AT T ER .
Crude Ash................................................................... 3.00 10.02
Ether Extract (crude fat),......................................... .71 2.86
Nitrogen-free Extract (carbhydrates)....................... 18.76 46.01
Crude Fiber.................................................................. 10.15 88.90
Crude Protein (N x 6.85)........................................... 2.81 7.71
True Albuminoids—Albuminoid N  x 6.25............... 2.06 6.87
6
Bulletin, Vol. 1 [1888], No. 11, Art. 3
http://lib.dr.iastate.edu/bulletin/vol1/iss11/3
454
5 (Agrostis vulgaris) Red Top from Idaho.
A hardy grass which grows from 2 to 2 ^  feet high. It 
•differs but little from the common Red Top ; It makes hay of 
fair quality if  it is cut early ; does best on moist soils, but it 
•does not produce a good aftermath. It is not promising.
A n a l y s is .
Sample cut June 20th, beginning to bloom. Height 24 
inches.
Moisture.............78.34 per cent. Dry Matter.........26.66 per eent.
100 PARTS CONTAIN.
■Crude Ash....................................................
Ether Extract (crude fat)............................
Nitrogen-free Extract (carbhydrates)........
Crude Fiber..................................................
Crude Protein (N x 6.25)............................
True Albuminoids—Albuminoid N x 6.25.
O R IG IN A L
SAM PLE .
D R Y
M ATTER.
3.06 11.46
.61 2.30
10.69 ! 40. !•
1
8.57 32.16
3.73 13.98
2.91 10.90-
7
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6 Phleum pratense (Timothy) wild from Idaho.
From what I have seen of this grass, I am inclined to be­
lieve that it is less liable to attacks of rust than common tim­
othy . It produced unusually long seed heads last summer, 
but in other respects, I could see no difference between it and 
the old timothy of our meadows.
A n a l y s is .
Sample cut June 20th, just before blooming. Height 30 
inches.
Moisture,........... 72.88 per cent. Dry Matter........ 27.12 per cent.
100 PARTS CONTAIN.
ORIGINAL
SAMPLE.
D R Y
MATTER.
Crude Ash................................................................... 2.40 8.83
Ether Extract (crude fat)........................................... .50 1.85
Ni]trogeh-free Extract (carbhydrates)....................... 11.85 43.73
Crude Fiber................................................................. 9.07 . 33.44
Crude Protein (N x 6.25).............................................. 3.30 12.15
True Albuminoids—Albuminoid N x 6.25................ 2.73 10.07
8
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7 (Spartina cynosuroides) Cord*Grass.
A  very large grass which is found generally along the bor­
ders of sloughs in all parts of the state. It grows from 3 to 
5 feet high and has very long thick leaves or blades. It is 
inclined to grow in bunches, which spread by means of strong 
underground stolons. It can be propagated readily by di­
viding the bunches and planting the stolons in a furrow like 
hop roots. Although a wet ground plant, it yields enormous 
crops of hay in the dryest seasons on very dry soils. It pro­
duces but few seeds and it is not probable that it will become 
a popular grass, as it is tedious work to propagate it on a 
large scale,by planting stolons.
A n a l y s is .
Sample cut August*27th,rin bloom. Height 60 inches.
Moisture............. 53.53 per cent. Dry Matter........ 46.47 per cent.
100 PA RT S CONT AIN .
O R IG IN A L
SAM PLE .
D R Y
M AT TER.
2.17 4.66
Ether Extract (crude fat)........................................... .63 1.35
Nitrogen-free Extract (carbhydrates)....................... 24.71 53.19
Crude Fiber................................................................. 16.39 35.27
Crude Protein (N x 6.25)........................................... 2.67 5.53
True Albuminoids—Albuminoid N x 6.25............... 2.27 4.89
9
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8 (Phalaris afundinacea) Ribbon Grass,
A  broad bladed Montana grass which grew on our grounds 
last summer about three feet high. It spreads by underground 
roots. Its principal fault is, that it produces seeds sparingly. 
After cutting it when ripe, it produced a good aftermath. 
The striped ribbon grass of our gardens is a variety of this 
species.
A n a l y s is ,
Sample cut June ioth, just heading-out. Height 36 inches.
Moisture............. 73.12 per cent. Dry Matter........ 26.88 per cent.
100 PA RT S CONTAIN . O R IG IN A L
SAM PLE .
D R Y
M ATTER.
Crude Ash................................................................... 2.98 11.09
Ether Extract (crude fat)................................... ....... .89 8.80
Nitrogen-free Extract (carbhydrates)....................... 10.88 40.51
(’rude Fiber................................................................. 7.59 28.22
Crude Protein (N x 6.25)........................................... 4.54 16.88
True Albuminoids—Albuminoid N x 6.25............... 3.75
•
13.96
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9 (Andropogon provittcialis) Large Iowa Blue Joint
Formerly, this grass was found on river bottoms and along 
the borders of sloughs in all parts of the state. It is a good 
grass for hay, but dies out very soon when pastured or when 
cut before blossoming, I was of the opinion that I could 
cause it to produce seeds plentifully by cultivation ; but after 
trying it for two years, I will admit that I was mistaken.
A n a l y s is .
Sample cut August 27th. In bloom. Height 36 to 48 
inches.
Moisture............. 80.80 per cent. Dry Matter........ 39.20 per cent.
•
100 PA RT S CON T A IN .
O R IG IN A L D R Y
SA M PLE . M ATTER.
2.42 6.18
Ether Extract (crude fat)........................................... .84 2.14
Nitrogen-free Extract (carbhydrates)...................... 21.12 53.87
Crude Fiber................................................................. 12.43 31.72
Crude Protein (N x 6.25)........................................... 2.39 6.09
True Albuminoids—Albuminoid N x 6.25............... 2.15 5.49
11
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io  (Chrysopogon nutans) Panicled Blue Joint.
A  very promising wild prairie grass for hay, but not for 
pasture, as it starts late in the spring and its blades are killed 
bv the first autumn frosts. It is never injured by the sever­
est drouths or coldest winters and does not rust. It appears 
to run into varieties which vary in color from green to light 
blue and some of the varieties produce seeds plentifully while 
others do not. Like Andropogon provincialis, it will not 
bear pasturing or cutting in June or July.
A n a l y s is .
Sample cut August 27th. In bloom. Height 36 to 40 
inches.
Moisture............. 54.26 per cent Dry Matter... .'.45.74 per cent
f  100 PA RT S  CONT AIN .
O R IG IN A L
S A M PLE .
D R Y  
, M A T T ER .
3.50 7.65
Ether Extract (crude fat)........................................... .98 2.13
Nitrogen-free Extract (carbhydrates)....................... 24.18 52.85
Crude Fiber— .......................................................... 14.28 81.23
Crude Protein (N x 6.95)........................................... 2.80 6.14
True Albuminoids—Albuminoid N x 6.25............... 2.28 4.98
12
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i i  (Andropogon scoparius) Little Blue Joint.
This grass is well adapted to dry prairie sand knolls and 
sandy soils generally. It is a bunch grass which grows from 
2 to 2 x/t feet high ; makes good hay if it is cut when in blos­
som, and yields fair crops of seeds. It is a very promising 
grass for sandy fields where other grasses fail on account of 
drouths. «
A n a l y s is .
Sample cut Angust 19th. Nearly through flowering. 
Height 26 inches.
Moisture............50.32 per cent. Dry Matter........ 43.68 per cent.
100 PARTS CONTAIN.
O R IG IN A L
SA M PLE .
D R Y
M0TEB.
2.08
%
4.77
Ether Extract (crude fat)........................................... .58 1.32
Nitrogen-free Extract (carbhydrates)................... 23.50 53.81
Crude Fiber................................................................. 14.97 34.27
Crude Protein (N x 6.25).............................................. 2.55 5.83
True Albuminoids—Albuminoid N x 6.25........ .. 2.04 4.68
13
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12 {Poa serotina) False Red Top.
We planted seeds of this grass from five different places in 
Montana and Idaho. It appears to run into many varieties, 
some kinds being larger than others. It is a handsome hardy 
perennial grass which is good for hay or pasture. It pro­
duces large quantities of seeds; but it is so much smaller than 
many other good grasses, that is not desirable.
A n a l y s is .
Sample cut June 2 ist. Seed beginning to form. Height 
25 inches.
Moisture............ 69.41 per cent. Dry Matter........80.59 per cent.
100 PARTS CONTAIN. ,
O R IG IN A L
SAMPLE.
D R Y
MATTER.
3.97 9.71
Ether Extract (crude fat)........................................... .75 . 3.44
Nitrogen-free Extract (carbhydrates)....................... 13.54 41.00
Crude Fiber...........  ................................................... 10.47 34.33
Crude Protein (N x 6.35)............................................... 3.86 • 13.63
True Albuminoids—Albuminoid N x 6.35................ 3.08 10.09
14
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13 (Calamagrostis Canadensis.) No common name.
This is a common wild grass in Iowa and other western 
states on wet soils. On our grounds under cultivation, it grows 
about 2 ^  feet high. It spreads by underground roots and 
produces but few seeds. It makes good hay ; but in several 
respects it is inferior to timothy and other good grasses.
A n a l y s is .
Sample cut July 10th. Not in bloom. Height 25 inches.
Moisture............. 58.13 per cent. Dry Matter........ 41.87 per cent.
100 PARTS CONT AIN .
O R IG IN A L
SA M PLE .
D R Y
M ATTER.
3.49
1.83
8.33
Ether Extract (crude fat)........................................... 4.38
Nitrogen-free Extract (carbhydrates)...................... 18.01 43.00
Crude Fiber................................................................. 14.30 34.16
Crude Protein (N x 6.25)........................................... 4.24 10.13
True Albuminoids—Albuminoid N x 6.25..............
\
8.77 8.58
15
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14 (Agropyrum violaceum.) No common name.
It belongs to the quack grass family, and makes hay of fair 
quality when in good condition ; but it is injured frequently 
by rust. Not promising for Iowa.
A n a l y s is .
Sample cut June 21st, in bloom. Height 30 inches.
Moisture............. 69.67 per cent. Dry Matter........ 30.33 per cent.
100 rA R T S  CONT AIN . O R IG IN A L
SAM PLE .
D R Y
M ATTER.
a. 73 9.01
Ether Extract (crude fat)........................................... ’.71 2.33
Nitrogen-free Extraet (carbhydrates)....................... 11.85 39.07
Crude Fiber................................................................. 10.68 35.21 •
Crnde Protein (N x 6.25)........................................... 4.36 14.38
True Albuminoids—Albuminoid N x 6.25............... 3.18 10.51
16
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15 (Agropyrum glancuni) Colorado Blue Stem.
This grass is prized highly in Colorado and Montana for 
pasture and hay. It is of a light blue color ; grows from 2 
to 2 ^  feet high ; spreads rapidly by stolons; it rusts badly 
under cultivation, and I do not consider it promising.
A n a l y s is .
Sample cut July 10th. Seed in milk. Height 24 inches.
Moistnre............. 61.04 per cent. Dry Matter........ 38.96 per cent.
100 PA RT S  CONT AIN . O R IG IN A L
SA M PLE .
D R Y
M ATTER.
Crude Ash................................................................... 3 60 9 25
Ether Extract (crude fat)........................................... 1.12 2.87
Nitrogen-free Extract (carbhydrates)...................... 16.84 43.25
Crude Fiber................................................................. 12.70 32.58
Crude Protein (N x 6.25)...........................................• 4.70 12.05
True Albuminoids—Albuminoid N x 6.25............... 3.62 9.30
17
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16 (Bromus brevianstatus) Short Awned Brome.
A  very limited quantity of seed was procured at Boise City, 
Idaho, in 1888. Although the brome grasses are considered 
comparatively worthless generally, we will bet on this grass. 
It grows to the heighth of 2 ^  to 3 feet. It has many long 
thick blades. It is a hardy perennial grass, which starts early 
and grows rapidly afterwards, even in the midst of the sever­
est drouths. It makes a larger and heavier aftermath than 
any other grass on our grounds. It seeds profusely ; but we 
will not spare seeds to any one until we shall have tried it 
broadcast. For quality see analysis below.
A n a l y s is .
Sample cut June 9th. Beginning to bloom. Height 30 
inches.
Moisture............. 68.85 per cent. Dry Matter........ 81.15 per cent.
100 PA RT S CON T A IN .
•
O R IG IN A L
SA M PLE .
D R Y
M A T T ER .
3.04 9.76
Ether Extract (crude fat)........................................... .66 • . 2.13
Nitrogen-free Extract (carbhydrates)....................... 13.25 43.53
Crude Fiber.................................................................. 9.88 31.71
Crude Protein (N x 6.35)........................................... 4.32 13.88
True Albuminoids—Albuminoid N x 6.25............... 3.40 10.90
18
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17 (Bromus inermis) Awnless Brome.
A  very fine grass, which is similar in most respects to num* 
her 16; but it is not qiite  so productive. For the climate 
and soils of Iowa, these two brotne grasses are more promis­
ing than any of the other wild or cultivated grasses which 
we have tested. We have several other brome grasses, such 
as Hookerianus, etc., which are comparatively worthless.
A n a l y s is .
Sample cut June 21st. Just past bloom. Height 36 to 42: 
inches.
Moisture............. 69.13 per cent. Dry Matter........ 30.87 per cent.
100 PA RT S  CON T A IN . O R IG IN A L
SA M PLE .
D R Y  
M A I TER .
3.15 10.20
Ether Extract (crude fat)........................................... .49
•
1.60-
N itrogen-free Extract (carbhydrates)...................... 12.90 41.77
Crude Fiber............. «.................................................. 10.65 34.51
('rude Protein (N x 6.25)........................................... 8.68 11.92:
'l’rue Albuminoids—Albuminoid N x 6.25............... 2.77 8.96
19
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18 (Elymus Canadensis) Rye Grass.
A  large perennial grass which cattle will eat only when it 
is young if they can get other grasses. It is comparatively 
worthless.
A n a l y s is .
Sample cut June 25th. Not headed out. Height 40 to 42 
inches.
Moisture. .66.33 per cent. Dry Matter........33.67 per cent.
100 PARTS CONTAIN.
ORIGINAL
SAMPLE.
DRY
MATTER.
3.08 9.16;
Ether Extract (crude fat)........................................... .66 1.97
Nitrogen-fr#e Extract (carbhydrates)....................... 14.98 44.47
Crude Fiber................................................................. 12.18 36.17
Crude Protein (N x 6.35)........................................... 2.77 8.23
True Albuminoids— Albuminoid N x 6.25............... 2.31 7.03
20
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We made sixty tons of clover hay last summer of the fol­
lowing varieties: Common-red, Mammoth and Rawdon. 
The latter appears to be a cross between the two former. 
Although the Mammoth and Rawdon clovers' make the 
largest growth, I am of the opinion that the Common-red is 
most valuable for pasture and hay) We have the common 
white or Dutch and Alsike clovers; but neitner of them is 
suitable for hay. The former is most valuable for pasture. 
Last spring we sowed a long row of Crimson clover, which 
looks well now. It is an annual or biennial, depending ou 
whether it is sown late or early in the spring. In the spring 
o f 1888, we sowed six acres of Alfalfa on very dry sandy 
ground. It came up w e ll; but on the most sandy places it 
was killed by drouth in the summer, and on moister parts of 
the field where it done well during the growing season, it 
was killed by the following winter. Again in the spring of 
1889, I sowed an acre of Alfalfa on ordinary, black well- 
drained soil. It came up well and wintered w e ll; but last 
summer it made a sickly growth, and did not yield more than 
a half ton of hay per acre. I would not risk it again in the 
eastern half of the state, except on very moist sandy bottom 
land.
20 Common Red Clover.
A n a l y s is .
Sample cut June 20th, in full bloom.
Moisture............. 80.80 per cent; Dry Matter........ 19.20 per cent.
100 PARTS CONTAIN.
ORIGINAL
SAMPLE.
DRY
MATTER.
Crude Ash.............................................................. 1.76 9.14
Ether Extract (crude fat),..................................... .52 2.74
Nitrogen-free Extract (earbhydrates).. ................ 8.68 45.22
Crude Fiber............................................................. 5.«9 28.07
Crude Protein (N x 6.25).............................................. 2.85 14.88
True Albuminoids—Albuminoid N x 6.25................ 2.47 12.86
21
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{Trifolium hybridum), Alsike Clover. 
A n a l y s is .
Sample cut June 10th. In full bloom.
100 PARTS CONTAIN. DRY
MATTER.
13.42
2.55
42.47
20.05
21.51
16.13True Albuminoids—Albuminoid N x 6.25................
22
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2i (Symphytum asperrimum) Prickly Comfrey.
In the spring of 1888, -I planted 300 pieces of roots of 
Prickly Comfrey in rows about four feet apart. In root and 
leaf it is similar to rhubarb 01 pie plant. It is not very pal­
atable ; but it is nutritious and cattle eat it well when they 
are not allowed to have grasses which they like better. It is 
extremely hardy; is very productive ; can be cut twice in 
one season, and I am of the opinion that it will prove to be 
a valuable soiling crop for cattle when the pastures are short 
on account of drouths.
A n a l y s is .
Sample cut June 10th. In full bloom. Height 36 inches.
Moisture.............87.56 per cent Dry Matter........ 12.44 per cent
100 PARTS CONTAIN. ORIGINAL
SAMPLE.
DRY
MATTER.
2.37 19.07
Ether Extract (crude fat)......................................... .25 3.01
Nitrogen-free Extract (carbhydrates)..................... 4.76 38.21
Crude Fiber................................................................ 2.39 19.23
Crude Protein (N x 6.25)........................................... 2.67 21.48
True Albuminoids—Albuminoid N x 6.25............. 2.07
•
16.66
23
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Russian Flax.
A n a l y s is .
Sample cut July 23d. Seed well formed. Height 24 
inches.
Moisture............. 58.28 per cent Dry Matter.---41.72 per cent
100 PARTS CONTAIN.
ORIGINAL
SAMPLE.
DRY
MATTER.
•Crude Ash................................................................... 2.58 6.16
Ether Extract (crude fat)......................................... 5.87 14.06
Nitrogen-free Extract (carbhydrates)....................... 14.22 34.10
■Crude Fiber................................................................. 13.50 32.38
Crude Protein (N x 6.25).............................................. 5.55 13..30
True Albuminoids—Albuminoid N x 6.25............ 4.97 11.93
Asparagus.
A n a l y s is .
Sample cut August 2d. Height 3 6  to 42 inohes.
Moisture.............69.60 per cent Dry Matter........ 30.40 per cent
100 PARTS CONTAIN.
ORIGINAL DRY
SAMPLE. MATTEB.
Crude Ash................................................................... 2.44
1.79
8.03
Ether Extract (crude fat)......................................... 5.88
Nitrogen-free Extract (carbhydrates)..................... 12.17 40.03
Crude Fiber................................................................. 9.35 30.77
Crude Protein (N x 6.25)............................................ . 4.65 15.31
True Albuminoids—Albuminoid N x 6.25 .............. 8.97 18.06
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A n a l y s is .
Sample cut September 25th. In early pod.
Moisture............. 78.64 per cent. Dry Matter..........21.36 per cent.
100 PARTS CONTAIN.
ORIGINAL
SAMPLE.
DRY
MATTER.
Crude Ash................................................................. 8.75 17.51
Ether Extract (crude fat)........................................... .58 2.70
Nitrogen-free Extract (carbhydrates)....................... 8.75 41.02
Crude Fibei............................................................... 4.06 19.01
Crude Protein (N x 6.25)........................................... 4.22 19.76 .
True Albuminoids—Albuminoid N x 6.25............... 2.68 12.55
We have grown (Poa arachni/erd) Texas blue grass for 
two years and find that it is similar in most respects to Ken­
tucky blue grass. It produces but few seeds, and by careful 
examinations our Station botanist, F. A. Sirrine, found that 
a large share of its blossoms contained only male organs.
As its blades are larger than the blades of Kentucky blue 
grass, he pollenized many pistillate flowers of the former 
with pollen of the latter, hoping to produce better varieties 
from the cross-fertilized seeds than the Kentucky or Texas 
blue grass.
In 1889, I received seeds and living plants of a new variety 
of fesque grass from J. B. Olcott of Connecticut, which was 
found in an old pasture field. He named it Festuca No. 1.
It is too small to be of much value for hay or pasture ; but 
on account of the great number and very dark green color of 
its small blades, I would place it at the head of the list of 
lawn grasses.
We have tested Sanfoin, Lespedeza (Japan clover) and 
three kinds of vetches, and have found that they are not 
adapted to Iowa. We will give the botanical names only of 
the following worthless wild grasses which we have tested for 
three years: viz., Stipa viridula; Festuca scabrellu; Gly~ 
ceria arundinacea; Agropyrum tenerum; Festuca rubra;
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Agropyrum repens; Eatonia ; Panicum virgatum; Poacom- 
pressa; Bermuda grass; Johnson grass ; Koeleria cristata ,* 
Sporobolus heterolepisy and Muhlenbergia glomerata,
It is but seldom that Iowa Blue grass and White clover 
pasturA are not good in June and the first half of July ; but 
in mid-summer it is not unusual for the domestic animals to 
suffer severely on account of a scarcity of food. As Blue 
grass and White clover are not satisfactory pasture plants 
during periods of drouth, I watched closely last summer for 
dry weather grasses to take their places while they were rest­
ing. After harvest Timothy and Red top appeared to be 
dead for weeks; while certain other grasses began to grow in 
a few days after they were cut, and did not stop growing un­
til October. We had a couple of heavy showers of rain, 
about the last of August, which revived many kinds of peren­
nial grasses; but certain varieties grew much faster than 
others. On September 17th, for the purpose of determining 
the comparative values of the best tame and promising wild 
grasses for pasture, I measured a part of a row of each of a 
considerable number of grasses, and cut the aftermath o f  
each variety with a knife as low as it was possible to cut it 
with a scythe. Each of the measured parts of rows from 
which samples were taken, was two feet in length by six 
inches inwidth.
The weights of the different samples of aftermath were as 
follows : Blue grass two and one-tenth ounces ;-Tall fesque 
(<elatior) one and four-fifth ounces; Orchard grass two and 
one-half ounces ; Timothy two and four-fifth ounces ; Mam­
moth clover four and seven-tenth ounces ; Tall meadow oat 
grass seven and one-half ounces; Bromus breviarisiatus 
eleven and one-fifth ounces, and Bromus Hookerianus three 
ounces.
On October -23d, I cut and weighed samples of the after- 
math of the grasses named below, from parts of rows which 
were also two feet in length by six inches in width, and the 
weights were as follows : Bromus breviaristatus eleven and 
four-fifths ounces, Bromus inermtis seven and one-fifth ounces, 
and Timothy two and four-fifth ounces. We did not weigh 
the aftermath of Common red clover, because it was ripe and 
partially dried ; but if  I had cut and weighed it when it was 
in blossom, it would have proved much heavier than the 
aftermath of Mammoth clover, which was stunted very much 
by drouth.
Sometimes cattle and other animals refuse to eat nutritious 
plants, because they are not palatable; however such faults
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can be overcome frequently by cutting or grinding and mix­
ing distasteful f§ed-stuffs with others that are more palatable. 
Where a considerable number of nutritious grasses can be 
grown successfully and cheaply, it would be nonsense to 
grow others that are less productive ; of inferior quality, or 
liable to suffer from unfavorable climatic conditions.
C h a n g e s  i n  C o m p o s it io n  D u r in g  G r o w t h .
In order to study the changes in composition undergone 
during the growing season, I had samples taken of several 
grasses at different stages of growth, and analyzed. Follow­
ing are the results.
(Bromus Brevia ris talus). Short Awned Brome.
Samples.
No. 1. Cut April 29th......................
No. 2. Cut May 10th...................... .
No. 3. Cut May 20th ........ .............
No. 4. Cut May sOth........................
No. 5. Cut Juue flth........................ ................................ Early blooin.
No. 6. Cut June 20th.......................
SAM PLES.
No.
1
No.
2
No.
3
No.
4
No.
5
No.
6
Moisture........................................................... 77.24 75.00 76.78 72.17 68.85 66.29
Dry Matter...................................................... 22.76 25.00 23.22 27.82 31.15 83.71
100 parts Dry  Mattek contain—
Crude Ash........................................................ 13.50 12.83 12.18 10.64 9.76 9.25
Ether Extract (crude fa t ) .............................. 6.26 5.32 3.58 2.12 2,12 2.25
Nitrogen-free Extract (carbhydrates)........... 33.2® 35.49 43.83 38.98 42.53 46.24
Crude Fiber...................................................... 20.31 23.84 21.58 32.26 31.71 30.38
Crude Protein (N x 6.25)................................ 26.64 22.53 18.83 16.00 13.88 11.88
True Albuminoids—Albuminoid N x 6.25 .. 24.50 18.52 15.31 12.82 10.90 10.05
What changes in composition are here dis-closed?
First. In the grass as cut: a constant decrease in moist­
ure and increase in dry matter. W ith this charge every 
farmer is familiar.
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Second. In the dry matter: from the earliest stage until 
bloom, a constant and marked decrease in
(а) Ash,
(б) Crude Fat,
(c) both Crude Protein* and true Albuminoids; and a 
general increase in
(d) Carbhydrates and
(e) Fiber or woody matter. If the two last named be 
taken together, their increase is as constant throughout as is 
the decrease in the constituents (a) (6) and (c).
(Bromus Inermis), Awnless Brome.
Samples.
No. 1. Cut May 8th ....................................................Height 16 inches.
No. 2. Cut May 18th ..................................................Height 20 inches.
No. 3. Cut May 28th................................. ................
No. 4. Cut June 7th...........................................................Early bloom.
No. 5. Cut June 21st.........................................................After bloom.
SAMPLES
■
No. 1 No. 2 No. 3 No. 4 No. 5
Moisture........................................................ 78.84 74.40 73.44 69.36 69.18
Dry Matter....................  ............................ 21.16 25.60 26.56 30.64 30.87
100 p a r t s  D r y  M a t t e r  c o n t a in —  
Crude A sh .. ................................................. 11.02 11.03 10.08 9.77 10.20
Ether Extract (crude fat)........................... 5.66 3.71 2.61 2.43 1.66
Nitrogen-free Extract {carbhydrates). . . . 35.40 39.64 40.57 43.02 41.77
Crude Fiber..................................... ............ 21.65 24.50 29.11 32.33 34.51
Crude Protein (N x 6.25)............................ 26.27 21.12 17.63 12.45 11.92
True Albuminoids (Albuminoid N x 6.25) 19.72 15.80 13.66 10.26 8.96
Here the same changes are shown as before, with marked 
uniformity, save in the case of ash. The increase of carb­
hydrates and fiber, either combined or separately is remark­
ably regular.
*The term Crude Protein includes the albuminoids, and in addition certain other 
Tiitrog-« nous matters oi n uclt kt-s feed value fu l l  explanation of the terms used 
in  fodder analysis, with a brief staten fDt of the parts played in animal nutrition 
toy the various constituents, may te  lound in Bulletin No. 2 ©1 this station.
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(Daclylis glome rata), Orchard Grass.
Samples.
No. 1. Cut April 29th........................................Height 6 to 8 inches.
No. 2. Cut May 10th.........................................
No. 3. Cut May 20th..........................................
No. 4. Cut May 30th..........................................Beginning to bloom.
No. 5. Cut June 9th............................................. .Just out of bloom.
SAMPLES No. 1 No. 2 No. 3 No. 4 No. 5
78.14 75.58 72.43 71.90 70.07
21.86 24.42 27.57 28.10 29.93
100 p a r t s  D r y  M a t t e r  c o n t a in —
13.22 12.27 10.23 10.00 10.02
6.27 6.36 4.62 2.65 2.86
Nitrogen-free Extract (carbhydrates)........ 42.13
16.92
43.11
19.76
51.06
21.75
48.68
29.48
46.01
33.90
21.46 18.50 12.34 9.19 7.71
True Albuminoids (Albuminoid N x 6.25) 18.91 15.00 9.91 7.71 6.87
Here again the same changes are shown with hardly a var­
iation. The carbhydrates in one sample (No. 3) seem to be 
out of line, but carbhydrates and fiber together show con­
stant increase from first to last.
Similar remarks apply to the two following tables.
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(.Agropyrum violaceum.)
Sam ples.
No. 1. Cut May 15th:...................................................Height 1 feet.
No. 2. Cut June 5th............. ’. ...............................Beginning to head.
No. 8. Cut June 15th.............................................
No. 4. Cut June 21st............................ In  bloom. Height 30 inches.
SAMPLES No. 1 No. 2 No. 3 No. 4
71.64
28.36
75.88
24.12
71.74
28.26
69.67
30.33Dry Matter................................................................
100 p a b t s  D b y  M a t t e r  c o n t a i n —
Crude Ash................................................................. 11.37 11.23 9.23 9.01
Ether Extract (crude fat)......................................... 6.54 3.50 2.24 2.33
Nitrogen-free Extract (carbhydrates)..................... 35.82 37.65 40.70 39.07
Crude Fiber................................................................ 19.27 27.26 32.48 35.21
Crude Protein (N x 6.25)............................................ 27.00 20.36 15.35 14.38
True Albuminoids—Albuminoid N x 6.25.............. 21.72 16.10 11.40 10.51
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{Spartina cynosuroides), Cord Grass.
Samples.
No. 1. Cut June 21st...........................No beads. Height 60 inches.
No. 2. Cut August 27th...................... In  bloom. Height 60 inches.
SAM PLES No. 1 No. 2
65.36 53.53
34.64 46.47
100 p a r t s  D r y  M a t t e r  c o n t a in —  J
6.75 4.66
1.63 1.35
Nitrogen-free Extract (carbhydrates)..................... 44.89 53.19
38.32
8.41
35.27
5.53
True Albuminoids—Albuminoid N x 6.25............. 6.75 4.89
The inevitable conclusion from the foregoing exhibits ot 
the changes during growth, i s : That the younger a grass 
is the richer it is in those ingredients which produce flesh, 
blood, milk and wool, namely the Albuminoids; and that, 
therefore, immature grass or hay made from the same, is very 
much better feed for either growing or productive animals 
than is the same grass— or hay made from it— when mature. 
This conclusion refers only to quality.
The quantity of dry matter, or of the various ingredients, 
obtainable in the crop from a given area of land is not 
touched upon in this study.
Quantity is of course just as important as quality. As 
quantity increases during growth, quality depreciates. The 
question, When should grass be cut for hay? involves then, 
in its answer, a compromise between these two tendencies; 
and the true answer is not so easy as many believe. Probably 
the best time (i. e. stage of growth) for cutting varies with 
different grasses, since digestibility and . palatability are 
doubtless affected less by age in some than in others. The 
question must then be answered for each grass separately, 
and the answer will be obtained by trials in the actual feed­
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ing of animals rather than by chemical analysis of the 
grasses.
C o n c l u s io n s .
We gave the names of a considerable number of worthless 
grasses on a preceding page. We have also given general 
descriptions and the chemical analyses of a large number of 
better grasses and other fodder plants, which have been 
grown on our Experiment Station grounds for two years. As 
some of them are much better than others, we will compare 
their good and bad qualities for the purpose of discarding the 
poorest. In Iowa, a faultless grass would begin to grow 
early in the spring ; it would endure drouths w e ll; it would 
not suffer from rust or other fungous diseases; it would be 
productive and grow continuously until late in the fa ll; it 
would be palatable and nutritious, (especially rich in albumi­
noids) ; it would produce seeds plentifully, and it would not 
be injured by our most unfavorable winters. I would dis­
card Agropyrum glancum ; Agropyrum violaceum, and com­
mon Tim othy; because they rust badly, and make but little 
growth during periods of drouth. I would discard Calama- 
grostis Canadensis, Andropogon provincialis and Cord grass ; 
on account of their not producing many seeds, and because 
they are poor pasture grasses. I would discard Poa serotina 
and Meadow fescue also; because they do not yield satisfac­
tory quantities of hay or pasture. •
I would retain Andropogon scoparius only for very sandy 
ground when other grasses would not grow, as it is poor in 
albuminoids,
I would also retain Chrysopogon nutans, although it is not 
very nutritious, on account of its being productive, and be­
cause I believe that it can be improved very much by careful 
selections 6f seeds. As Red top is a hardy and nutritious 
wet ground grass, I would sow it in wet places, but not on 
well drained dry soils ; as it is unpalatable and does not pro­
duce a good aftermath. Although Tall meadow oat grass is 
not very nutritious, I would sow i t ; because it is hardy and 
a vigorous and continuous grower in all kinds of seasons. 
A lsike  clover is a very nutritious pasture plant and hardy ; 
but as it is not sufficiently productive for hay, and is two or 
three years in coming to full size, I am of the opinion that 
it will never be grown on a large scale in Iowa. Kentucky 
blue grass and White clover are hardy, healthy and nutri­
tious. For early summer and fall pastures they are excellent;
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but it is best to keep all kinds of animals off them during 
mid-summer drouths. Bromus breviaristatus and Common 
red clover have more desirable qualities than any of the other 
grasses or forage plants which we have tested, and Bromus 
inermis follows close after them.
Seeds of the latter can be procured from Jas. M. Thorburn 
and Co. and from Peter Henderson and Co. of New York. 
The chemical analysis of unripe bean stalks or vines, indi­
cates that it will pay well to grow the largest varieties of 
pole beans on hills of corn for fodder ©r ensilage. The 
chemical analyses of flax shows also, that it is a very valu­
able hay plant if  it is cut and cured when half of its seeds 
are ripe.
Our experiments in the field, and the chemical analyses of 
Asparagus and Prickly comfrey are so satisfactory, that we 
w ill try them on a larger scale for pasture and as soiling crops.
N o t e  b v  t h e  Ch e m is t s :— T he methods of analysis f in p lo y fd  in  the  above 
work were the latest adopted by the Association of Official A g ikunu ia l 
Chemists, including the use of hydrogen in diyirg mn j ]< s. W ith a«1 j few 
exceptions all determinations were made in duplicate; s<me, vh tn  ntctftary 
for agreement, in triplicate.
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